Methotrexate pharmacokinetics in transgenic mice with liver-specific expression of human organic anion-transporting polypeptide 1B1 (SLCO1B1).
Human organic anion-transporting polypeptide 1B1 (OATP1B1) is an important hepatic uptake transporter that can transport a wide variety of drugs. In the present study, we have generated and characterized a transgenic mouse model with specific and functional expression of human OATP1B1 (SLCO1B1) in the liver. Immunohistochemical staining revealed basolateral localization of transgenic OATP1B1 in the liver, whereas no expression of OATP1B1 was found in the kidney and small intestine. Using this transgenic model, the in vivo role of human OATP1B1 in the disposition of the anticancer drug methotrexate (MTX) was studied. In mice on a semisynthetic diet, the area under the plasma concentration-time curve for intravenous methotrexate in SLCO1B1 transgenic mice was 1.5-fold decreased compared with wild-type mice. Furthermore, the amount of MTX in the liver was markedly higher ( approximately 2-fold) in the SLCO1B1 transgenic mice compared with wild-type mice, resulting in 2- to 4-fold higher liver-plasma ratios of MTX. Some murine liver Slco genes were markedly down-regulated on the semisynthetic diet compared with a standard diet, which probably reduced murine Oatp-mediated MTX uptake in the liver and therefore facilitated detection of the function of the transgenic OATP1B1. Taken together, these data demonstrate a marked and possibly rate-limiting role for human OATP1B1 in MTX elimination in vivo. Variation in OATP1B1 activity due to genetic polymorphisms, drug-drug interactions, and possibly dietary conditions may therefore play a role in the severity of MTX-related toxicity. SLCO1B1 transgenic mice could be a useful tool in studying the in vivo role of human OATP1B1 in drug pharmacokinetics.